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(54) MEMORY CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently make access to a dynamic 
random access memory. 

SOLUTION: When a device outputs an access request to a memory 
controller 1 , the memory controller 1 activates a page designated with a 
row address raO in a band bO in a memory cycle aO on the basis of the 
access request, subsequently performs preceding precharge to a bank 1 to 
be the next access object before performing read access to the page of the 
bank bO. The memory controller 1 immediately performs activation of a bank m ^ 
bl without performing precharge when page mishit occurs in accessing the v& 
bank bl from the bank 0 because of drawing processing after read access cw» 
of the bank bO. »■» 
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[R$9(6] 7 T *-^E«x>J7^SIS:W/\'>i'JC5TfiJ 

ft. &^-i^<ffi|?!*&T5^-^£f;m&£A>27(;:I)J 50 



lr*f-r-57^-feXg*^§ttfci#JC« SfJE7i7-feXM 
* ; £ai37^-feX^aS<D/\*>i7<D^-->* ; £7^^-< ^fc 
b. wimj'i?^-<7'1t2tltc'<-i'lZttl,X7?±.7<$: 
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> ^ Tjiy 'j =j- \ - i> $ nr* e mrlB7 i7 -t x*f *oo a*> 
siigufc^s^<£^j^-r*^u5 i ^-->*-7^^^ yra 50 



3) 4#0B 2002-342159 

4 

tt. B5fBA'>i7 7^^^7'^W^#©^ c fc0 7i7-feX^ 

w«^a*» b ^cowsfe^ai^ $ ^ t * 

7^^rx^co^-^?:7i'^^ ^b-r-Sttfctc, 7 
^7-^!^it^tzm.v-( hSfctJU- K(rJ;S7i7-trXSr 
Sfeff mrfB/N*>i7 7i7x^7'ft*iJ^Sl'ct0 7^-tr 
X *t ft CO A* > ^ sftt 7 ^ t- 4 7{t $ tlT H -S t «l« ^ fttz 

•5 7^-trX**fi : b, B5fB/N'>i7 7^7 : --t' ^YtW^^g 

7 u -v - ->-ra*/h-y--f ^;nsj«^a*» e wjem 

***Hi*sn/tct**#fc, 7^-trX*fft00A*>i7^ 
K\Z7 ^-^^m<D^-'JiZ^SVT7 

-7. 
[0 0 0 1 ] 

^ • ^>^A7^-trX^^:'J (DRAM) ^7i7-tX-T 
-5 IZlifmti * =E U n > h D — 5 IZM-TZ „ 
[0 0 0 2] 

10 i)SfRl;^n, A--y^;i-3>t:a.-^co±fes^^ 
'JtLTttl^ntWDRAM (Dynami c R 
andom Access Memory) fflfW 
iiTct 3 ££fc \zm&&TW 0 , c tifc J; 0 A- y 

3 > t°^-^«^-oom^tssfc t>D r AMwmm s tir 

feit) ^riSj^-fb l/ty>i'D^-XDRAM (KT, SD 
RAM) -^>. SDRAMCOA-X hteiM^^n-y^ff-^ 

) tf'cfcO. A-X KGi@l^2<glcil5jift;LAcy7;i,7 ; - 
^U-hSDRAM DDR-SDRAM) -^7 

AA7DRAM («T. RDRAM) Ctl 
bDRAMCD^-b^Fld^ SDRAMtt^ffiTTC^McD^ 

^fcx-r X7U"f I'S^-r-SiB®^— 37$:— B^6<jl3(SJf 

ffl^#ffl^^E'J (VRAM) <Dftt>K)\Z, S DRAMS 
ffifflT-Sio^^CoT^T^-S, SDRAMCD^ 
J EDECM2 1 — C T5£a£> 
[0 0 0 3] CDRAMCDiBtSx— 3'<£:7^-trX-r-57 ; 



K. SDRAM£8JfiST5l;:® SB 

(Dt^VlZLfz^.- 77-f K^t'J^SDRAMTHI 
ncttitt^ SDRAM^a-77-f H^t'Ji 10 

[0 0 0 4] H{&7— ^471/- A^^UCSSItr-SfC 

x'J7K:«Jrrsfc«>»;:. *¥73fa£<i:tf^iit7j-fttc:W 

IMM&m&r— 9G>\£.y hg«7-:* Otitic: J; -?T 

[0 0 0 5] i/;7 U — A^-t UtLTWSDRAMIC 
Bfcx— ^SBttTSKHRLTtt. 7-*iEI6xU7£ 

-A^^UIZMLTT HPX^ISS-r2.ir|i5L-T«. 'J 30 

[0 0 0 6] U;77KUX7yt:>^l *¥77|6JOT 
H3t7— 7 >tL7ii^lC. 7K¥77l6]lCffi 

v©D<j7 7 KUX£itf0 3T-57j-SST&-5,> 

JJiJ© DT77H U^7S«fd 0^Tbn-5*\ L < «giJ(D A* 

>©H^ 9- 7 \Z v -f & 0 3 T 6) 

[0 0 0 7]— 73. 5"()17 h'kX?7 t>^tt> 
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-c7fkL. m^7i7y L ^y'it^tirz^.-^iZ^LT7i7 
■tXZmfTTZlZifciL-oT* ^©^^75:«*IC7^-tX 
^Jfe £ ft -5 / \* > i7 i tt ^ - if l c ^ b T 5fe ff »J +• - 

[0 0 2 1 ] ttE#/t'j3>hD-7*i)J 
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tVTit. x- *tB«X 'J 77!><jg&<0 A* 

T^Z> ££biz&f*>ift>mtk.<D'l-if\Zft%l$n. § 

[0 0 2 2] ^ ; &'Jr]>hD-5 ; Sry'f^-5y^ 
7>^A7?feX*^ U <hfe-^±CO$!Uig 

s^^yi'tx^tu iig&co&agMi-^-n-ensgg 

[0 0 2 3] (1) ^t5 7i'7>yA7i7tX^^ 
^K^TTS 7 *-feXlg3fc££tt*: MfB7:7-feX 
fe £ 1' 7 ^ -fe X *t &COV \* > ? CO'* — if £ T if J- 4 
7"itV. miTZTJ Zffc£tlfz<- if IZttVT 7 2 11 
X£§£fTT51;:;£3oT. fffl^7^t7«ti:^5A' 

[0 0 2 4] (2) ^-f 7"S vZ^y-yATZ-tX*^ 

S#£SlC7:7-feX*f3&C0A>:7C0^— yJZi'f-/ ~J 
ftU MEyZT-iZfltZtlfz^-iStZtiLTTp-tX 
**ffr*C*^-3T, * K 7 2H*X*f 

[0 0 2 5] (3) y-f+S. yify>yA7iftX**: 
'Jtwr«79-fe^***gttfct*K. mrIB7:7-feX 
S#£SlC7?i:X;tf&0A*>^<75^-;x£7:7 7-'t' y 
ffcU d(DB«fCifcfrTi'-feX*f*t^5A*>^<75^- 
vIC^fUT^ff^'J^^-^^HfrL, ^co*£iilif57? ; 

[0 0 2 6] (4) ^-T±5yi77>yAT^-feX^^ 

M#£Sl;:7£?-feX*f£ic0A'>;7C0^— V^:7 iPy--i 7 
YfcU -<DUmz'J;lz72-txtt&£fj;%rty?<z>^- 

niz*tUT9cft7V7*-if&mftv> *(D'&.mz7>? 

y L 'C7<t2tLrz^-iflzmsT<)-}*3ifzi,*f"t hlii 

[0 0 2 7] (5) ^-fT^-.y^^i^^-feX*^ 4i 
•Jfc»-r*7*-fc****gftfc£*K:, mmriftx 
g$&&lZ7i?±Z.tt£i<D/1>if<D'<—if$:7if : r<< 7 
fbU C c0fi&fC#fc:7^feX#&£ft-SA*>:7C0^-- 
iHZtiUTftftzfV^'r-ifZm'lrL. *<T>'&.wl%l7 V 
tV Zfi£ Ztitz^-iflzM LT U - h* *fe«7-f He J: 
5 7 i7 -fe X * *ff T 3 ^ U M»#»t«;tTft -5 . 

[002 8] mmt^v zi > b u—y (Do-z&gLvv&m 
mm iz m m s ntz > ^ u ^ > k □ - ^ £8tf£T c is l 

[0 0 2 9] (1) HflffiS&^Sailga^tii^nS 50 
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7 if -feXg#C0 o *> OC07 :7-feX^t£jl#? 

LTtfFfa^^E 'j f&nan^acaj 73-1-57 ?-fexssf?^g£ 

g# ic ck & 7 if -fe x awe * ^ 'J Mff^S* t ck 0 Hfr $ 
nTl>4t«C, mlffiiIiRl^7:7-fe;^#J:9fe<g5fc 

M« L/c 7 -feXM*IC i 3 7 if -fe X cof m ZwitZ* t 

u ww*afcjB-fr-r * <t t tid. strietrfen a 73 snfc 

7 5> -fe x «fc 3 7 -fe x £ WIS ;* * U Mfp^ Sic Jt 
10 <&LTfc*. 

[0 0 3 0] Sfe. *^^1J. x-^fB1SxU7A5ffiS: 

i'-bx^^utaawMasHic-en-^nsaistiT. 

* * a lc 7 i7 -fe X M M <D A* > i7 co ^ — t z L T 7 if -fe 
mt, H?TS3a*?bfe7i7-trXJf^{Cj;-574'-feX75iWK 

L 7 ^ -t X W&J: K) fe cO ji; n 7 ^7 -fe X g#74<#r 
»c A 73 $ nfe t * iz 1 J L rz 7 if -b x W * i: «k 

* 7 i7 -tr x co * m & Btrie > * u Mfv^et tcjg^-r ^> 1. 1 

felC. ^ie0f^:lCA73^tl75:7^-feX^*lC=t-57^-fe 

to z&mm* ; z>jfflw^&\zm<£UTt£z>z.£&'&®fzT 

[0 0 3 1 ] *7t. 7^-^fBltxU7*««^ 

co a* > ^ ict>Sij $ nx iri -5 1 1 fe ix &a* y if -t)m®.<n^ 

•5A*>i7lcfi]0#tt'=>nT^-5y'f 7" 5 yify>i?&7 

if >j £&&<nmwmw\z*:t\?t\&®.2nT. 
m&y-r ±s. y if y>yi±7 if -txt^ij&^zsmmm 

l3*t»T, WIB«Scc0MSSB^bai^$n-57i7-feX 

3 s*cD5*.n-fn*»— oco7^-fexs**«5feairjci: 

T*«bTffl*-r*7d7-fcXH«t*«t, BtlfB7i7-feX 
■ff#a©a*!«t ^ 7 £ -fe X £ « »t h5IB 7 i7 -fe X ^ 
* * S 1 7 ^ -fe X *f coy \* > i7 CO - i? (c ^ L T 7 -fe 
XSrfifo^^E'jra^ai. 7^-feX*f*cOA*>i7*t7 

y{kWS#a<t. 7i7feX^co^-^i7i7^^ 

fB7i7-feX^*cOA*>i7*i7^7 1 -i' yft^tlT^eitllB 

7 ^ -fe x*f *coy\' > i7 ic^T 5 7 u r - -^coHfr^pI 
t6/«cS/Mt-'f ;7^iSSjaL>c:^SA^WS-r-S7i7 5 : -^ 
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. 7-^113^-: ^lUJS/MM 9JVnW9tt., w\U7 5 
t Ztt »<D A > ? ij ^ r - a tlT*^ b aatBT * "fe 
^^3^ COA* > (c^-r -5 7 i7 ^ ^tOUfT^^S 

7*7- -c ttos/mm z^mm^mt&ffiz.. mtz** 

7 ? -t Xtt $<D A' > #7 i7 x -f ^fk s ntuft l» t w 
££n*;<i:21;:14. WIB7'J5 1 r-> ! -7i7?^yF B 1S 

t 7 i7 -feXtt^O^- ->*£ 7 i7 £ 

tfclC, 7y*7 : -^:/{t;U;fc&5-f h*fctt»J-KK:J:-5 
. 7^-fe^$r*ff jHJfEA>£7 7£-7^ ^ft«S^RC 

U-h*^<fcS7i7-feX*llfTL,, sl>§EA*>^7i7 7 1 -f 7 
flS«3t^ftfc«t 0 7i7-feX*f^CDA*>i7^7i7^'C 7"ffc 

H I' <fc * 7 0 -t 7, £HfT L, Tfc C £ £ <h T 5 ^ ^ 

[0032] wimLtzmmz^tu*. 7?nz*im<D'<. 

{C^L-C7i7tX«-||fT-r-5fC^33[oT, n 
tt*fc 7" £ -tXjfcfJfc £ ft -5A > 9 $ i^lC *t b T 

5fefr^'J^ r-: xfcfr oTV^tft. -5 ui4#: 

I C 7 it ir X *ffc £ ft Z / \* > i7 £ 14 ^ - s> tc *f L T 7 ^ 

-r^k«rffcfc«, 'J— H*fctt7-f h©7£-fey;£?T 
l^^-teXT^^Tfc. T'U — 7? 

tscta«T*. $^a<7^-t:;*-f-5.i 

lamt-SCt^T*. A>K*I©f«l±l;:fF5--r5££7!>* 

[0 0 3 3] *S«aiS«*»6©7^-feXK** 
S^L/T7^-fe7.€:llfTLTV^il.WC, flS$te£CD?i5^ 
Ti'tXSl 0U*.tf. 'J 7;i^-f Att©iSJ<^7i?-fey; 

bCD7i7-t^S*^M^-bt<!:#{3tt. S^Lfc7^-tr 
£Z7?-£X&t>mL. W\tz\ZXJjZt\Tz7 2 
-tXS^tC«t*7i7-tXS-HfTT-5«t 5 lCbTt>5£: 

8f&©7y-^Ag#*<8£l<#:£#Tt>. ffi$fc&<D 
S^7^-tXS* (U7JHt<Dii5^757-feXS*) 
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-^<7)7^-tr7.jgS ; £«J^J-r-5 C 4. 
[0 0 3 4] ^ff^'J^-v-^^frto^^t^f: 
14. ^-f ^-5 •^i'^>^A7i7-fe7.^ ; eUC0^^* ( ffS 
L. ^ ; euro«^lc^:i;7i7-fex*||ff-r5J;c>lcL,T 

!'7i7-fe/;*llfT-r^)C<5:^T^^. Jfeffyj 
^■f — :x£3Sff b^ti<h#lC(4. 7i7^-< 7'75^tn 
>>7 KU-XA'^7rRAS*^>^*3d;UCRP*'i7>^ 
CHfffi€:#BSL. 't-yJ^tv 
10 14. 7^^-<y/7 e U^^-> ? F B 1*/h-9-'f ^JP^J;^^ 

SlO^-f 5 >i/T^U ^t—ytJi-f-f 7"^*HfT 

[0 0 3 5] 

p - ^ -> X A iCigffl V tz t # W v X ? A« 

20 X*-K^SfJ)*lcm«$tX^*-^-t'y-v-3 >->X 

[0036] «is©5as^gi4. mmt. ->-^>x5a 
%ftz>o ) 2. -^Tc-^H^TccDBjgfiSHsaa^siff-r 

^fiSja^SSS (KT. RUt*T4. ) 3. t^X7 

w&®8 1 i:*fi«f-^*eit5a*joigi 

(«T. DUt#T*. ) 4. tf«^5gi8 2^ 
30 BUt»T4. ) 5. ^SEIBtS^g 8 3 ^>ji«Sg 8 4 

<c i* © « ias§ t <d =f— $ mm & mmt % a & t> mm m 

S («T. IOU4»ti. ) 6^b«^$nT*50. 
&«aa^@*il©j*^: 'J 714SDRAMT«J«^nTt> 
•5. ^£i3. ^^U7iLT14. SDRAMctOfcBSif 7 
i7-feX75*pISg^:^7 r ;i'X-^U'- h (DDR) DRAM 

[0 0 3 7] ^^<J ^"5 -v^5>^A7^1zX^ 

^E'J) 7 14. CJA14*. ^-^IBtSX'J7^^©/N*>i7 
lC#i!j£ <h <h t>lC. &A*>i7*iagc»^->?lr 
40 ^fiJ^n. §^-^ffifiSSTS^-> ! tl4S^.S/\-> 
?l:IIWl*6hT^5. -eLT^'J 7CO&^-v>lr 
14. CPU2T«aii$n2)^P-K^x-^. RU3 

^ai$n-&*^iii«^-^. vu5 7S^g^jA.^ti-s 

h*x^H»^-^/«£f^lBtS^n^„ £tz$i^3- 
x- ^ 14 I O U 6 \Z «fc T^iagMA^b * ftfz 0 

[0 0 3 8] y^fi>©««i LT14. ^t'j3>ho 
-5 l<h. RU3. DU4. VU5. IOU6 5fnf 
50 ni6LT!OK)LS I^ITS^tfctf*. Jit 
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-nUZCP U 2 SrilOAT 1 OCD L S I TUSTS^t 

t>T££. s&cjt^u 7»atiool s i x-mm 

U2, RU3> DU4, VU5. I OU6/ii'Ci5!Ig 

[0 0 3 9] >tij3>ho-7l«, &T/HX)l>b 
7 ?-feXg#££ttfe <!;£{;:. nrtl*»l t?CD7?-feX 

B**a#?-ra/t»oBiflfsfTH. 7i7-fexs#£Sic 

K*f LTSf#ajb-£«*&*C9$aS (7*-feX) £Hfr 

7£7-feXlSf?g&l 0, ^'JMfMSi l, A> 
0*S*«fctf7'HUX£j««l 2. -?;i^7U:7X {U 
T, MUXtfttS. ) 14, 5&ffiA 

[0 0 4 0] TZ-tXffl&&l Ott. &r/HX«^0 

Tlr»4. >t'J(WfP« 1 1 tt. 7^-feXIS^gBl 0ICJ: 
Tft 5t 2 *lfe tVW X *> 6 CD 7 £ -fe 7, £ £ Id 3 V 
>\ t i±fRb, £ CO n V > K I' S-^^fe ftJPff -ft- (3 L 
AbT^tU 7CD^ffiU^«t2jC»*ji*i*fWW-r««fc 
5K!S:-3TV>5. ClCO^-g-. ^^E"J7«, SDRAM?: 
Wffii l^T^-SCOT. CCDfrJWSS DR AMCDg^ttiL 

£«3*5=fctf7 KUX£/S8Bl 2tt. ;* ^ 'J fclfliaB 1 1 

7C0«^?r i ta-r2.i<ht)C 7?-feXIiffg&l 0 Kcfc 
ciTl«3n/S:f/H X#«=>CD7^-feX®3fc£Sf;:7£7 
■t X *f & £ fc -S / \* > i7 is «t LN*^ — ->* £ 3 #? T -5 fe * K . 
A>i»7KU7, D-j77HUX, *7i»7K^*t« 
■r^xhtfelC. ^t'J 7fC»TS7^-fe^*Sjgffr-5 
©C#»£fc5flMR««#U ~CD##Lfe1iN8£^ 
UMfPSRl lllffl^T -SJcoKteoT^-S. MUX 14 
te7 2HrXSif?8in O^S^Lfe^A-f XC0 7 Kl^X-^ 
x-^£SiRU SiRLfex-*'£A'>£ i gJI:fc<fctf7' 

-^^JPSBl 5«^^r U 7 !C»#iiiSfea6CDT : — 

^E'J 7A^^ffi^nfe5 :; -f ^-^WI'«^FT-5ct5 4 

[0 0 4 1 ] /^U 7 CO 7 h* l^X^RUKtt. fiSH^— 

a^Bfs x- * *5 i z>* f ^® $ x- * ta-enensc t* 
^#ar*30. ^ne>cox— ^^t'j 7 (ciste^n-st 

i*lCtt, ^-CX^H'gg(DiS®±fCiili®^S^$n-5 



8 ) #P!2 002-342159 

14 

*U 1 Mr-^roty h&\t7-?(Dl&3l\Z&-oT& 

[0 0 4 2] ^t'J 7lC}iil7 ; -^. a^Ht6x-^43 
=ktfex*iS«x-*££«-r5»C|&UTtt. Un77 

kwv-> t:>^^;^fe(i^< )V7 ^X7 7f>y 

^^§r^fflf^ * <t*«T^-5. ;*^'J7£. fclAtf, 4 
ocOA>i7 (A>£7KU-X0~3) fCrfrfiJU &A> 

^itSrMfflLfet^lCtt. 02(c^r«i:5lc> &y-f> 

bfe7 h u x 7j*fd 0 a re>n. 1 ^-r ^congst-^-^ 

STbtlS. dCO«-&. *7A7Kl/X (0~5 

1 1) \tmm<D&wmiztti&L-tt7 Huxt^c*. 

[0 0 4 3] -J. U 7^4OC0A'>^(r?>flJb < 

^ -r ;U7 h* i/x v y e > if^i^m btztziz «. eg 
20 siz^-r^^ic. ^— *¥^fSjlc3 2;H ^ 

i:#*bT»«jn. #*-f;^Tfa»&Lfe7h*ux 
(o~5i 1) utfflDaT^n. s-^-r^rtcoa^^- 

^«±TIH-COP^7 K U-X, Ti^fc^ig— ^— i^CfiJ 
OST^n^ fefeL. #^-f;H4*fl-€ f 4ira— 

-eab-5^gijcoD->7 h'l^x. fo u< «gijcoy\->^cDD>i7 

T ^ ^ -f ;P £ «fl t -5 ^- A«#J 0 ^ T S n-5 C <»: fc 
^^>« 

50 [0 0 4 4] uCT, 'J^77 h* U-X Vy f>y7j^S 

fe«^-r;P7 f U77y t>y*afflnrn*>«8«t 

[0 0 4 5] flIAtf. RU3H fiSH^^n-KlcLAc 
^c.Tffi.«CD0^*^L, ^^E'J 7C0-^7CC07 Kl/ 
X^raKc^^jAtfi-JlC^oT*^. fiSBT-Sig^ttffi 
.«C0^SC0j|[S-?>ftiST«BEStlTl^fe*, 7i7-feX 
*f&CD7 KUX«*T3&lRlta«fe*t>fe0, SiS^lSliC 
*«T?*ofeO, *-5^«^46^f|6](ca^T^cfe0T 
0 *. dCDfeai, UC77H1/X77 tf>^T(a, 

l"J©«iBT*n«aiBl!L/fe7^-tXHPlieTab-5*t, s 

E^isi^Mai^rSicofiiiBT^ntf. -y-r ^)v^t\z^.^ 
>J 7 <Dg£tz>'<—~;\z7?ii7.-rz>z:££ter). 

>»P^ilC^->75Xt y ha<36£U ^ ; EU7^tX^l 

[0 0 4 6] -^r. 03ic:*r^-f;u7i J u-x-7.ve> 
**(6ico n-rn co^rfij tc 7 ^ -fe x T -5 1 ^ t ^ -f )im 

^?j@Afet^C0IC^->?5Xt y hTS^^r-Sdt 

i:^£^). bfe^c.T. ffim®m<ntz#>\z\z., mz(D^^ 
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)V7 K VX-Vy Z. tiWfiLK 

[0 0 4 7] D U 4 «fc -5 ^ ^ U 7 b ©8^i 

mttb-t&T Ku-xtetts-eas. crnii, s^H&rox 

A777«Wj:i'i:eBLT^5 0 ZCDTzft. DU4 10 

-y'iXty h75ifg^T-5WT-, ^->> = Xt-v M$fC 

7. ®m *««TT S C <h \z fc 3 o 
[0 0 4 8] DU4KJ:***H*5*-*0«* 
US V U 5 <D \d.=r*W*6k*r- *<Dmz&ws.-m<D U 

O||*ffiU*«*4-S<0j(BMrtfc^TL/JiWntf, ?4 20 

[0 0 4 9] ftiZ, ^ ; EU7^fA'-fX0*t/ ; eU 

[0 0 5 0] Z.<Dtz*b. *MMMmz£itfZ>* :: £iJZl> 
V&W&ft o £ £. t> Kffi&CDxA-r X*>> b © 7 ^-teX** 

72±.xmm&mmT%tzft<Dmm*'ffo&?\zt£-3T 

*50. a> so- 7 i 04f3*T«t-5trS- 
T/H xa>b-f >^7i- X£;fM-TS-«<D{f^#A;>7 40 

<D{f^T*Sl£ttT*3D. i (I=a, • • • e ) tt# 

[0 0 5 1] 7?±.7.m&&l 0 f'te. BUKjST.fc'S 
tC. &xA*--f X^bl/T^fs^ (RDYi) . 7-f h/ 
'J-h'S6SiJ<I^WR i . ^;U^giJ«^END i 

*«A77StlT*0. 7^-tXsSf?gBl 0A>f,&r/W7 

\zKLTit7? ; Vvismn (acki) *»ai^sn-5 so 
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Jc^ltft-sTH*. MUX 1 4 KligxAW XA> b A*-f 
h-f *-:7*;Ml*tBE i [3:0], 7:7-tX5fc7 K U 
X AD R i (25 : 2) . 5-f hf-^WDT i (3 
1:0] *«A*StlTV»*. ^'JIMWai 1^ 

b & x A*-f X K *f L T « 'J - H =f- 5 X h P - y R 
STB i^ai^^tX. 7-?mW&l 5A>b&fA-fX 
i:HU-KT-?RDTi C3 1 : 0] tf&t>2nz>£ 
olZt£r>-C^Z>. $blc. /t'JnX^D-^lt^t 
•J 7SSSDRAM-f>i'7i'f7,$^lTSi$tlT 
*50« t^ijfflffl&l l^b/^U 7(C*tLT. P^?> 

^CS#. D77h , l/XXhD-7f^RAS#, # ^ 

VXJ1-5fcft(0f- ^VXi7{I-JtDQM (3 : 0] A* 
851 2*»b^ ; EU 7>C*TUTtt, 7^-tX*f^C0/\*>^7 

i?*a*?-rafc»i:, n>9 7 ku-xba 

[1:0], o<7/#^A7 Kl/XA [12 : 0] ri*ffi 
U-K/74'hf-i'DQ [3 1 : 0] COSSAiff^n 

[0 0 5 2] &f;H7^b^ : E'j3> ND-7 i i;*t 
bt^t'J U— f*7i7-fcXi5«fctf;* ; t'J 5-f h/^tx 
* ft * 7 ^ -fe X <b L T fcB ^ 13 L T tt, 
H2il:*tJ:5i:. 9 u y ZizmmisT&tiZnz i 

5(C7ioT^-5o CCD«-&, ^ ; EU7i7-feX«5 :: -i5'i|i 
X^Hff-T-5-th-r ^JU*7^-trX+»-'f 7^ 

or/Hxtroa^uttt. aswa^u 70 

7KU-X0)j§§ h7^-«rx©«^-{rtt7-f St^- 

ifc«-^A'-f X«^^'J7i7-tX*S*-r-5i:* 
Jr. l/f-fl^RDY i h (A-fi^^;u= 

"1" <ZMs-*f) fCT^ttfcJ', IS)<07^tX7Kl' 
X AD R i £tti73-r3= 7 ^-tX(DS$ At4 A*-f SWT 
T*«.«^l:««*]W7^-feXtf-f i7)Wm'&<D7?± 
X-tr-f i7;U i^^CDT, l/f-fffl^RDYiitfcl:, 
•HfclM^I/WBUflMIEND i fc7-9— hT-5. fLT 
7-f h7i7-bXro«-&(C«. ^t^RDYi$7t 
-hT^xhifefc. 5-f h/U-KI$S'J{B^WR i $7 
*— hb, J-OSajco^-f hr-?WDT i iA-f h-f 
^-^;UBE i Sdl^-r*. -7J, U-K7i7-feXW« 
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ol:U- UxVfl^fRDY i £71*— hTZtthiz* 
5-f h/U-HWiJfl^WR i (nr>i^;u 
= "0" (Dfl^) l;T5. U-KT^7-fex©«^ 
ICfJ^-f hf^i-WDT i tn-i b-i *-7;Hf^BE 

[0 0 5 3] /^E'JP^hP-^ltt. 3-xA^X^b 
CL'T-^HfRDY i hZtltZZ izZ&XlLT 

<D7i7±.X^miRLTt<D7i7±X^c7 KUXADR i 
ftl&DiAtf., flT. U- MSS'Jfl^WR i # 

7-9— hsnr^*t*ira. hr-^WDT i i 
A-r i--r*-7;Hi#BE i fcBjo&tr 0 fir. g& 

UfcxAW XlC*fLT7 27/ U i £7-* 

-KT-5. 7 ? y"J 7 ^OT A C K i ffl7iJ- h (Jfil 
Tl/xVfUtRDY i GO 7 if— MHlte£|5j— 27 D £7+h 
-f ^;H^TfT^n^7)t. ±i^LXtJ:5{r, rtSGOxA-fx 

iWt^WtiJ 7 CD A > 27 7 Jf-f T'Sfcte^U^i' 
xlCck 0 7i7yj y >>flMIACK i CD7+t— hTiM 2? 

o, 7 f /w^tt&ft#com^*esi*7^y u^^ai^a 

CK i *«7tf— h*n4*T«»t5. tSUZTPS 
'JyyflfACK i *«7-S— h Stl*: t &CD27 
O u^lX'f 27;NCWxVfi^RDY i £7+r— hbitft 
ST. *©7^tX7 K l/XADR i £fctj7j-r-5 (A 
1) o WR i, WDTi, BE i *>|s5tRT&-5. 727-fe 
X7 K UXADR i «h9C07 Kl/XliiiUT^<T 
*>&V>. £fcftil&75'-trXU-'f 9)V-cibtiammit-f9 

jvmmm^END i fc7-y— kt-So 

[0 0 5 4] ^ ; E'Jn> hP-^ l (igj^-y-f 9)im.m 
fl^tEND i#7+r— h 3 ttTH 5 Site 7 2? 27 ; 
Jl/SrS^ftttS (7:7/ UyyfifACK i ft7+>— h 
) £th\Z. ffiGOxA-f XGDUxVfl-^RDY i 
C07-tf— h**»U>td:*CttBlff*ff ^. ^(7527D-y 
27 H-r 27 tt C © 7 27 -fe X -9--T 27 ;u £ g it # ft -5 C <h 

^Diffi-cab*. ^7 27-tx-y--r 27;wgtt^ttt^>n^ 
TA*-fxil £CDiBf?cD*f&j;:ttAe>fc^. fcfc'L. §1 
£^#l/x/fI*fRDY i *7-y— hLTX;<D7?±Z. 
ft B * T -5 £ t tt T * -5 . 

[0 0 5 5] Jt/t'j3>hD-7 1 tt. 5*Wt: 1 

;HI«MS**END i **7-tf— h^tl-S^TI^-x/W X 
©7£7-fe*©*ftSt*tttta. fl/T^ : t l j3>hu- 
7 1 *'S&5fA'-f X(D7 27-feX€rSJ?LT*^SiH-y--f 
^-MftMflWND i 75*7-9— h $tTfc«J*727-tX-y- 

ojufcsttmrt (727/ 'j 7vi^ACK i *7-y- 

-hf*. ) ^TCDffiWft H7>1f27v-3 >tH¥^ 0 1 
I- y >if 27 v a ><om\Z Mfi? -5 «&gd 7 0 -fe X *-f 27 
)V<D7 K lx-X«^-n-?nffi.tT$)0. 1 h^>-tf27->3 
><D»ro1{'ffiScro^->;f3K-5 7 KUXJc727irX-T-5 
C!:«pTigT*-5 0 ft is. &TA-f^ttl h^>1f27-> 50 
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a > GDIS] II fn^R D Y i £*2r- h Lt^^ijy 
27-bXSr-H$W»C^lfc-r^Ctt,pligT*0. ijfc, 1 
h5>-tf27->3 ><DV!HZV- K7 27-feX<!:7'f S7:7-fc 

x*saLTg*-r-5c: fb^ruBT****. /^'j727 

1rXCD$>$5£jgYfc;£-tf--5CDT. dCDcfc5ftg;fc£fr?<t 
^Icli, SH-y-f 27;WJ«^END i J7t-MT 
h 7 27 -> a >£- B £ <h7>*M £ L l». 

[0 0 5 6] &IC. 727-feXsef?ggl 0CD^W(*3^ft 
05fcHUHl 0i&ffl^TUt^T-5. 727irXIS<?gBl 
10 013, 0 5i;^TJ:-5l3. ^E-KUv'X^gBl 0 0, x 
A*<X^«gB 10 1, *'27>i$' 1 0 2 ZffifLTm&LZtl 
Tii 0 . U ^/N'X REGBUS ^St/H X II Jgigg 

[0 0 5 7] ^E-Kl/->*X*gBl 0 011 / ; EU7 27-fe 

(SDRAMCD'J- H37> K5Bff*»6'J- Kx-^ttS 
*STW27P .y27-y--f 27;MSc) . 7'Jrt-y^E- 
i'ftiS^-T-si/^x^Tab-s., ;©t- Kl^x^SBi 

OOiltt, l/^^;U R E GB U S LT* 5 A 

[0 0 5 8 ]fisj^tf, 0 6 13^^1;, t-KU^ 
^ggiootfi. &f;Hx©^i 'J727-trxcoffi5ta 
PRi C2 : 0} *7AKf>yCL 2 

■3tr»T»42*-f 27;^3-y-f 27;^^i§^$n, cl 2 

* J 0 T*ntf* 7 A l/-f f >v-B 3 t'f 2?;i,Ta&0, C 
10 L 2tM1 T*ntf*7AH 7">->(42-y-'f 27;PT* 
•5= StPD i *tOT»tltf, CKDx/t-f X(C*f-T-55fe 
fT7'J^^-; xteHfT-Hr-f, PD I AM ©<t*Ktt, d 
5* / \* -f X ^ e> © I c M V T « 5fe ft 7 U -V - 5? * j| 
ff T -S d t * * U T t- »S „ 
[0 0 5 9] it«5EaPR i C2:0)=f0 0 0j~ 
fl l l) tomtit 0 7I3^-T«J:5I3, PRi C2 : 

A'-T X(75F B 1T«7 , 2'> KPh*>T727-bX7iSpf?$n 

727irX*S^^btl/^-r/'N*'f X75»f^-fll5feg(7)x/N* 

SiiftT/X-f ^««^ t U 7 i7 1 ^ « B* l Hfr 
*<73fa(75xyN'-rx© K^>-tf27->3 >$4 J 6KbT (* h 
7>+f27 v-3 >75i^«^- KTUff LTt>-5«-&«^9f 
b/jVi) , KCDxA-f X<0 l-^>1f27->3 >$■ 

*fTL. 5.0, ^iE-r-5*^7>^ 1 0 2^6,CDABOR 
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[0 0 6 0] x/Vf XgftSBl 0 1 it, ST/H7A>i 
©l/f-<f^RDY i cD7+h- htlftflLfctSfctt. 
l/f^ RDY$7U-hL, ^— K U-S^X^gB 1 0 0 Id 
K££*ifcflHfe£»cUfc*«-3Tl 0CDxA*<X£jIlK 
L. -f-rofA'-f X£^8<J-t-5{f^£«8-f& 
f©#^DEVSEL C3 : 0] tLTffl^L. Stt 
LfcfW^OJ'f h/'J-KMfHI*WR 1 JWRi 
UTffi^U t-KU^ai 0 OcDg^L/cxA'-f 
XCD^fcfrX'U^-v'PD i a»l CRtSFnt^ntf. 
ftfT^Ufr- vPDE RDY©7 10 
+)— N43i^DEVSEL (3 : 0) . WR, P D i CD 
ffl*tt, U?Lfer;HX0RDY i 7H— hWUBfiBI 

[0 0 6 1 ] iftf;H^l«*l 0 lte. *%UMfl 
SB 1 1 ^bC07i7yj ^^-ACKCOT-ti— h^filSl 

CK i S7t-H/, BlRUfc^A-f X3ft«H— tM 
fCft^tMy-^giJffitEND i 
Stf. h5>-tf^->3 XBJSTtJHWU 1 0 

2 1: E 1 ? n ?*-f f Jl'T*- h 1 4 1 1 20 

tic, ^cDy-Pu/^-tM ^;W^7^-feXOBIff*SBI 

[0 0 6 2]*^>^102lt «tttM *Jl4ll9Je* 
END«*»07-y— M:iOA^>hii$i"J7U 7 

BORTfi<»*7U-Kt5i5l:i4oTH4. "f&fr 
*"j>>^10 2{J, £5 h7>+fi7->3 >lc£tf3 

LT**tMXI:J:5 h7>-9 s i7->3 ><D7£7-fcX-tf- 
-f ^;Hft**«*lCfiV»»^. fiSCD^AW X<D ^^r U 7 2 
■t7.\Z^mtf£.CTV$.?tz«b. 1 N5>^->3 >CD 

7^-fexiJ--f^;Hftfc±IB€l9:tt, #>7>* l o 2K = k 
o T7 27 -feXlM £ ;US75i±(B 13® Life C 3 n 

->a>£r*»rL (uM7^-Hi^. ) . i©r/^ 
^XO^^^^irXSrStttttf^iSKLT^*. 1 

£->3 >co7i7-fex-y-r 9)V9uD±mtv~?x 

^UREGBUS*I4L.TA-?>^ 1 0 2iZ&M<D 40 

[0 0 6 3] r/H X3#?g8l 0 1 \%t>Oyi? 1 0 2 CD 
ABOR T{I#CD7-tf— K£&fcrT5<!:, h5>-tf2?-> 
3><D'f>Wi£mtoilsT*JV>'? 1 0 2tENDfi^*l 
fDy^f-f ?;KD|H7tJ— h-T-Sitfclr. #CD^D 
•vy-JH^^*^7^1rX<Di8f?£?SliST3„ fti5, 
^A-f X. tt 7 hiz «fc o T ;* t >J 7 i7 -tr X 75««t»l©f 

$nfcc: iiagg^n-f, *i:/tU3>hD-7ico 

7?S <J -yz/ACK i <D7"tJ— h &mtXT^Z>£. O \Z% 
ZZtztb. UrVfl^RDY i CD7-9— hZmfiTTZ. 50 
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^cDi^lc. *^'J ziy Kd-;h 7#-McJ:o 
Tf> Lfc h 7 >-tfX •> 3 >CD^$^CD h 7 >tf £ -> 

[0 0 6 4] fr\Z. 7 27-tXHffgBl OCD»iff£08& 
^I/B10CL-fcjJ»oTR«t5. 08T(i. fM7 
ali7-f h7i7-feXT. 7i7-fcXiM 9 )\>mt2 £tkL 
TiSth 5V\*-rxbte'J-K727-fcXT727-fcX->M^ 
;U&IJ 1 , flESfegtS^A-f X a (D^^A-f X b ck 0 t> 
SfcDEVSEL C 3 : 0 ) CD 
IlirA-fX a^OOO 1, f/WXb«0 0 10 it 

So 

[0 0 6 5] £-f. 12 8 Cl&t^T. ^Py^lM d7JUT 
0 l:^^TTA'-fXa <h5^N*-f Xbrt*|W|ll#l;;U'7 : -r{B*t 
RDYi$7it-ht4i, 7 ?-feXgfl?gB 1 1 ttfcSt 
ai;Scf^Tf/HXa4IRt4. jfEUMflWl 1 
iti7 a Z)VT2 KxA-f X a CD^IUCD7 ^-tX 

it-f^;nc:*fr-5 7i7y iJ^ACKm- 
y ^-y--r ^;pt 3 t^cD7^-tx-y--r ^;nc^-r-5>7i7 

;U7yACK$7D--f-t4. 2*>tZi/Uyi7D-1 p 
iH3 T«»-9-f i?^*9J«*E ND a ft«71*— K Sn 
Tt^li, 90'> ^-y--f ^;UT 4 *>^r>H X b ^SiR;* 
n. U— K7^-feX*5||ff Stl, i7D^i7+H-i7JUT8 
Tli^AW X bCD^?!3T*&cD7?-t:X-tM {7 MZM~T 
7yACK)4!7t-^n4. 
[0 0 6 6] — ^N*-f X a CD S 7 >1f^ -> 3 >A«7 

Id. rWXaOh^i'fJ'ya >«i? D •> ^-tf-f 
T0*>biM$m^4^ 5^P yi7-y--f i^;UT3TA 
BORT7JS7-y— hSnSfe*. h7>if^->a >3i<cfJ 
8r£fU ^CD^P->i7-y-'ri7;UT4TH^/'N*'fXbCDh 

^>-y-*^->3 >7j^fT*n?». ccDt^, ^A'-rxbcD 

h7>lf^->3 >ia7^-tx+»-'f i'WlTabSfe 
«6, i7P->i7-y-<^;UT4T*ITL. ifcCD^P-y ^-tj-r 
^;WT 5 *^ IStV'W X a (D h 7 >1f f -> 3 >^f?W $ 
ft4. 

[0 0 6 7] =fn-i X a CD K v >*f>?~s 3 >**3I 

■J7^-tx^M*$fifct^frii. lioi:stJ;5 
IC, f/HX a CD h7>lf^->3 >«^P-> ^•tJ-'f i7;l. 

t o^e,§95&^nrt^-5^ ^p^^-th-r ^;ut 3t-# 

S^— KW^A-Y Xb^bCDU-x-C^t'^-RDY i *i7it 
-h^n-5fc»6, ^\*-TX aCD h7>-tf^->3 >^^»f 
Sn. *Oi? □ 7 i- 4 Tlif/H X b © h 5 

>tf^->3 >^HfT^n5<, xA'-YXbCDh7>tfi7-> 

3 >«7i7-bX-y-r^;l/»*U T'&Ztzib, xA-fXb 
© K7>-tf?v-3 >lS^P ^^7-9-'f ^JUT4T*57L, 
^C(D^ p ^■y-'f i7;l/T 5 d^li^/W X a CD h 7 >-tf 

[0068] ^1-. n>>?<gw&&zS7 Ku-x^fiese 1 
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j£gBl 2li. 7H^4«»1 2 0. A'>?tt<StSgB 
12 1. A*>i77 KUX^y? 14 0. nV/ti5>L.T 

i 2 o tn>>7W.mmmmi 2 1 ten. /tuHWffii 

1 ©£/*KJ:5&;fI<7):3v>K#A^2ttT:fc0. 7K 
U7.£js£g8l 2 0lZ\t7i7±7,7 Kl/XADR C2 5: 
2) , t-hWONF C3 : 0) **A**flTlr» 
ft. 

[00 69] 7i7f-f737>KATCISSIl 1! 
'JfcJffllSBl ld^^^EU 7»C**LT, 7i'f^y37> 
h*£fgf5L;cCd:£^T«*§£L-TA;>7£tt. 
-v3-7>KPRE I S Stt^UIMMH Ij^S*^: 

^^■TYl^tLTA^^n. 5feff7 f 'J5 1 r-> ! 3^>K 
PPR E I SStt^^EU^iffllffil lA^^'J 7lC*fL 

T^ft 0 Sfcf/0?7U?t-y37>KPALL I 
S SlJ^t'JSJWl 1 jS^y^EU 7 KttL-T. £TC75 20 
A > * K*t LT J- * - "J £ mft-f 2> fz H> <D 7 U ^ r 
- n "=7 > K jjtjgff ? C £ * *Tfi ^ <h L T A # $ 
*l. ; e— Hl/yX^t7 h37> h'MR S I S SH^E — 

[0 0 7 0] 7 2 OH. MUX 1 4fC<£ 

oTl*?Snftf/t-1'Xffl7 h' l/7x**t7i?tX7 H 
UXADR (2 5:2] t. U 7 ©ffifiK (*^'J£ 
3) ^n-h'S^CONF C3 : 0] t, §S©3 
V>K^:SI3. A'>?7Kl'XBADR (1 : 0) , □ 30 
-7TKU7RA [12 : 0] , □^7Kl/^Sfc(i*7 
A7KPXMADR [12:0] ?r^bTtil^T-S«±: 
o\Zt£-z>T^%<, MAD R Cl 2 : 0] ^n^7Kl/7v 
Sfcte*; 7A7 K UXCD? % i£% t> **»«*ff 
T-53-^>h'(DaSlr e fcc.T^*-5 <> &iS. 4A*>;7cD 
5t.lA*>?JMt5fc»fflBA [1 : 0] =fOOj 
— f 1 1 J «A>^7 K UXBADR [1 : 0] 
1 4 OTrvfimTSD, n^/*7A7 Kl/X 
A Cl 2 : 0) liMADR (12:03 4 1 

T^y^Lfcft^TAS. Tfcto*7HU;*£j£«l 2 40 

«fc D?^- * 0#t«)f- ^ *S*?T-5 «e> <D A* 
>^7h*l/XBA (1:0]. D^/A7A7Kl/XA 

(12: 0) *iB2rr*«fc'3KfcoTH-&. 

[0 0 7 1] A>^#agW88Bl 2 1 «. *^'J$«gB 
1 1 A>£>§6fT£tt7c#«CDnv> K^XfC^^E'J 7<E>3- 
A>:7(£>#!i£&j$L. ^^E'J 7'\07'i'-lrA$-SiSfC 

oTlri*. /N*>i7ttfil i gSei5l 2 ltt. 50 
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©A* > £/ #38 ft $8 £a* > * gij ft #T % <fc -5 Ic fc o T n 

[0 0 7 2] (1) T^^-^Zf^m^T^y-^^m^ 

[0 0 7 3] (2) 7 ZT-J-JW&Qltl^KT K UX. 
[0 0 7 4] (3) 7^f>f^-7'Jft-xKg/ht)- 

[0 0 7 5] (4) 7'J^*->?-7£5r.r :/M*/Mr 

) [0 0 7 6] /<>i?*«f 1»1 2 l tt«±©ll»*i:i 

ni i icffitrfft, 

[0 0 7 7 ] ( 1 ) B ACT : 7i7-feX^^<7)A'>i7?JS 

[0 0 7 8] (2) PH I T : 7 ^±.^^.0)^-^ 
T) . 

[0 0 7 9] (3) I RAS : 7 £-fe7.*f&<7>A>i7 f: 
L7c. 

[0 0 8 0] (4) I R P : 7Z>±.7,ttm.<DSl>?\Z& 

iat yj ^ * - s> - r ^ ^ y ras/h-y-f t> ywmk l- 

7c . 

[0 0 8 1 ] (5) I RAS ALL : n>9\Z&\,*T7 
9 — y'HS/MJ-'f ^ JUfttgil L 7c. 

[0 0 8 2] JJ(±<7)tg#tt. «*tf. /W l/^UCDm *J 
t LT^^E'Jf&J^ISEl lf:««5n*. 

[0 0 8 3] Sfc, 7 H U-7;^^gg 1 2 0 K^T&a 

A7ji±^$n-5. ^E-Kff^CONF (3 : 0) 
U 7CD«J«?:^Tfe(75T*0, CONF (3 : 0] ^0 
(Dt^EOmm*. ^ ; E'J7©/Oi;(J4A , >^ (A* 
>^0~A*>i7 3) TlA'>i7^7c04 0 9 
1 ^-i>^fzK) 2 5 6 U- KT*-5„ ifcCONF 
(3: 0] O^^U*J5£^t#lC«. ^€'J7*<4 
ny>7mtfL-Q\n>>7i£tz<0 4 0 9 6 ^-->\ \^--J 
^TzK) 5 127- CONF C3 : 

0] &2<D**;'jmi$,<D£&\Zl$, ^€'J 7*t4A*>i7 
«fi£Tl A*>^3^0 8 1 1 9 2^->>. 1 ^-iSmtz 
0 5 1 2 -7- Ktft*. 1 "7- Kli/^E'J^-^ 

A'XDQ (3 1:0] ©<@irai;3 2 b*-y h (4/N*-f 

[0084] CONF (3 : 0] rt*0 

#3?> K(D%ff«*illcJ;oT7' FUX^Sn 
ft, T^-t'i' 7'n-7> h'fgff^r (ACTISS 

= 1) CDi^(C«, 7?tX7Kl/7 C2 5 : 2] 
tADR (1 1 : 10] *.ny>77 KU7BADR 

Cl : 0] cLTIRI. ADR (23 : 12] £D-7 
7KU7.A [11:0] clTMTS. « 
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±tt©t'7hT*5RA (12:) teO tfr-S. S^IC 
n^*tliA7A7Kl/XMADR [12 : 0] te. P 
07 (2 3:1 23 tfMIRZri* S 

±ft©fc'y hteOT&S,, $rc$fefT^ l J5 L ^-->*r)-7> 
K^fT»$ (PPRE I SS=1) ©t^JlteADR (1 
1 : 0) + 1 AVO^FUXBADR ( 1 : 0 ) t L 

£A>£lcl»jrt£A>y-|;:;tt-r-5 7 
*o ifci^Jft-^V^K^ (PALL IS 
S=l) (Di^KteT'^x-f 73?> Kfgfr^tfBjCA 1C 
>i?7 KU-X;*«£rt£*l, PPREISS, PALL I 
S S^ffBtlCtiMADR (12 : 0] £LTte. ^-v 

A7KUXADR (9 : 2) 

[0 0 8 5] m 1 3 t A>^««*a«J 121© 

#}/££tkT. A>^«ft»aflB 1 2 1 teA*>i7 O^bA' 

A>?nttS8!?ag5l 2 2 a. 12 2b. 122c. 1 

mmzm-<Dmi&T$>z>tzi5b. HT;oi?o«tfig 20 

12 2a KOHTKWti. A>:7 0 tt«sl?agB 122 
ate, 7£-fc*5fcCDA>£7!>*A>i7 0 T&&*>>S#>£#iJ 
5tT5£:ae>©--£fe&tfcS[5I!&l 3 0 a. l&aftHIK 1 3 1 
a . 13 4a. HafiSlsl?§ 132a. 133a. ^E— h* 

rl3 6a. rt>9 0 ©^H-ftl^©^— i/ifi7i77- 
4 7\ZteiT^Z>Z\ £ ^tk-TTZt-J ^77^13 7 
a . 7 ? f 4 1 ~ ~f 'J + - S?M«/Jn-!M 2 JUS * * 
>St5RASA9>^138a, -?*)=5-*r — V-7 2 30 
f^P B 1f/Wi';HS^C'>l-t4RP*'7>i' 1 
3 9 a-C#S/££ttT:fe 0. □97h>XAy77 1 3 6 
att-fe:* 1^1 2 3K TVT-H7~y?9\2 

7 ate-fel^;* 1 2 4 fC^Sn. RAS*^7>^13 

8 aia-feui7^ 1 2 5 inaaigKi 2 6 fr«i«sn. 

RP*-i7>^ 13 9a teirU-;?^ 1 2 7 fC&jft^nTH 
5. tH»^ 1 2 3, 124. 125. 12 7teA*>:7 

7 k x ic j: rji^ 2 nfe a* > R^eaa** e> ©« 

L TttS^; T 4 =fc O iZtt r> T „ 
[0 0 8 6] t-HUy^^'135att7i'r-<7'-7" 40 
U ? f - 5?IW/W <=k tXy U + - ^ - 7 * 

£ttte ? A'X R E G B U S LTtt.«©MT 

[0 0 8 7] -S^ailHlKl 3 0 ateA>y"7 

J: ? T a* o 7Wg£ a -f u^;u= "l" 

<Dm^%mirr^^o\zuoxiiK). mmmmi&i 3 2 

att7^r-f ^37> K©^fff'»oTACT I S S = 
1 t&ofct^ICA-f "1" ©fl^£D"^7K 

WA777l3 6a, 7^f-^7"77i/13 7a. R 50 
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AS*7>^ 1 3 8 aiZihJ]'rz> < i:o\Zt£iT^Z>o 3: 
fcliaSllHlKl 3 3 ate. ;\'>^7Kl/Xl;ioT0A' 
>f^5nfettl:. P RE I S S ££teP P RE 
I S S©fgfr ld^oT^-rn^©n-7> Kte^Jt 

tfncA-r u^ju= " i " ©{i^£iaa*o[5]?8i 34a 

KHJATSJ^Kfc-sTH*. lia?P[Hl8S 1 3 4 a teH 
IllElig 1 3 3 a^bA-f U-^C;U= " 1 " ©ft^^ai^ 
2ftfzt$> I SS=llC&o7c<hc? 

13. -r^fc^TU^^-^ifftofifcc 7 
i'f^^^yi 3 7 aKA-f L"^= "1 " ©U-t-v 
Sff^Srtti^T^ttfelC. RP*9>^13 9al;A 

■iv^ov= "1" ©x^-h^^aiTj-r^iotr^t) 

[0 0 8 8] P^7 h , l/X/\ , 7 7 7 1 3 6 ate. A*># 
Cs©7^-feX-y--f ^jl-TI^???^ 737>H« 
fT2*X7c<h£ (ACT I S S&7D— HSnftit) (c 
□ 97KI/XRA (1 2 : 0] *«#U -tttfiWfcWi; 
/Of^*tSiT57ftXt-f ^^rtlC^©nr>7 
KUXi. «^Lfcn , 77KI/7t*tk«l/TIf)i<- 
aLtl^H'C-yty hPH I TO£7-tf- hb, A 
<u^;u= "i" ci^ti/f^i 2 3(cai^-r-5=k 
^ICftoT^-S. Tfctat. □77HL'XA'777l3 

6 ate^-i^k-y b&m?£Tz>mm*:ffiz-Tmi$.2nT 

^2>« ^6f'0>i77' HUXA7 7 7 1 3 6 ate. 1zU>7 
* 1 2 3 i<tfe(37^-bX*f*©^-^^7i7 7 1 -c 

[0 0 8 9] 7^f-f7"77yi3 7alt A*>i70^ 
©7^7-feX+>-'f ^;PTE.o7i7 5 1 i' 7ny> Ka*SSff ^ 
nfct# (ACTISSa«7U-h3ftfctS) IC1IC 
-try h$nTA*>i7 7^X'C 7"BACTO*71r- h 
L. A-fl/^= "1" ©<I^*-bU^^ 1 2 4tcaj7j 
L. A>i7 0©7 F 'J^V-> ; 3V> h*75^fT$nfe<h^ 

(PREISS, PPREISS. PALLISSOU 

7?ntPACTo^y-h (n*y]/s<ji,= "o" © 

^777i/13 7all -fel/^^ 1 2 4 t <h H 7 i7 -fe 

T 4 /\* > i7 7 t- -f T'ltrntt fk t. L T«fiE S tlT H 

[0 0 9 0] RASA7>^1 38 ateii#I RASO 
*7-9— h LTt^-SA*. A*>i7 0^©7^-feX-tJ--r 
Tfit3 7i'xi'yr3 -?> WWtfZtlfzti* (ACT I 
SSdS7it-^nfctt) lc^-^>h^^-r-5<h<!: 
*>IZ I RAS OSr^y- SL. ^E— H 1 3 5 a 

K 12% ^ tlfz 7 ? 7- ■< -J - 7" U * - ^IBJg/MM i7 ;w 
fSc^jiiSLfe^C. IRASO$Stf7ir-hL, A< 

u^;u= •■ i " ©ft^^-t i 2 5 inaa@is 1 

2 6tcaj^T-5,fc5(C^oT^-5. -T^^-fe.. RASA 



25 

0>^13 8alt -trlxi7^125ttt>fC7'i7^-('^' 
-7'J xraS'MM ^&#iJ5g3MS<!: LTffllSS 

[0091] RP*^>^13 9a«ii»I RP£71r 

frZftfztZ (PRE I S S. PPREISS. PAL 
L I S SO^-fn^<75HT>H^T-9— h^nfc<t^) 
drt^X^Mfcrf -5 IRPO£*y-S 

L. d^w^;|/= "o" wfi^^-feu^^ i 2 7tra^ 
-Tz^jzfmm/hV'i v)v$L-t>m)&\stz'&\z. i rp 
i7^i 2 Ticffi^-r-sj^c&oT^-s,, -r^t)*.. i 

RP*y>^139all -feW-^? 1 2 7 <h <h K 7 'J 
ft-y-7^f-f y W*/MJ-f y- A-fij^i&Srfltfirf 

[0 0 9 2] ±§B«lfi)c{rJ:-5A*>^«Sg < gSg5l 2 IK 
*5l>Tte, A'>^7^7^7{fc£J5£#©l;:J;0 7:y--te7. 
#&©A' >y"#7 y-^y ^tSntViftHililSSnfc 
t^JC (7?f-fy7 7yi3 7a©aiM "0"<Dt 

&fr^ni£.<Dm?£.8i%:tflhJ]ZtltiZt$:3kttiZ (RP 
fS^y^> 1 3 9 a<7Dffi^*« " 1 " Ott) , Tf-tZtt 

7cjt^-rs^«i)co*«7!)^fiK^n^. ^Ac. a*> 
y- 7 y- 5 s - -< fimiz^m \Z £ Z> 7 v -t t; *f A' > *S 

7^^^ yifc^nT^-St^J^^tlfeii^lrti (7:77=- 
^75^137 afflffiWI "1" (75 ££) . <-/t 

y s =t o n^n^m^Am znrztz \z 

(□r>7 7 7 1 3 6 aV>lhJ]W "1" <D£ 

2) . m.%\Zy-i h 3itzWJ - F IZ £Z> 7 (DM fi 

*^-rz>tz#i<D'snwL&$ii8.-$nz,. ^etc. a>^7 
y- x -c -Jimfe^mz d: 0 7 y- -trx*f &©a* > #7 y- 

wtfg fc J: s ^feonfc&i&fim znrzt 2 iz\t (a 

v7HyXA'y77 1 3 6 atf)fcfcl7J# "0" <£>££) 7 

t- y ^ - 7 >j ^ - vrag/h-y-f v- ;m«^a*» e. n 

7£<Dmj£&%V!iij]$t\fzZ\ii$:&mz (RAS*v> 
^ 1 3 9 acDttJTjri* "l"Ott) 7^"fe7;^(DA-> 
^yj^-iyU ^lC7^-feX*t^t^S^-iyir 
*H.T7^7 L '<7"<t:**ff bfe^lC^-f h£fcte'J- K 
K £ £ 7 ^ -t 7. (D Hff * -5 * ©ti?*8;<><£ file £ 

[0 0 9 3]£»C. T^DfWffllgBl 1 <DM#m\*l®$:® 
1 4&l^LI21 9 ('U/r^-pTlftBJ-rS. **U$WS8 

1111 ia 1 4ic*-r«t^ic» 3v>k^sbiio, 

DQM£j5£gSl 1 1, iJ-Kf- y-f&JjSgBl 12. 5>y 
f 1 13, 114. 115. 1 1 6Tl^StlT^?>. 
[0 0 9 4] 3-7>K£l*8U 1 Ote. 7^4r7;i@f?SS 
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10*^CL2. RDY. WR. DEVSEL [3 : 

o) . PDEvizmr&m^&Ajji'tztziz, cnt> 

©d^aiC^'J 7 5r7i7-fey;-r ; 5/i*CDSa©nv 
>K££e£L. S-a<75av> H*A*>i7 i g : S*3«tC/7 K 
lyy;*^g81 2\Z&-hTZ>£t±>\Z. 37> KKttffcL 
fcfWfflHf^ (RAS#. CAS#. WE#. CS#) £ 
U 7lC£il73bT^^:'J 7 l*WT-S7i7'feX$:$!l®T 

[0095] 01 5 l:37> K£fi£8B 1 1 OK 

10 W5 3 7> K%fffflP<Z>ttSgiI&£jKL. 0 1 6IC. 

01 5cot«;ji^i343^^sttiia^o^#*^b. a 
Hi:, Si 5©tt<8il#i;:«fc3m/7fl^ro#<£ (n-? 

[0 0 9 6] 01 5KiH>T. IDLEttll 1 001: 
iJ^Tti:, &f/HX^bffl7ytXg*A%<, 7;7 
tXg*^^D--f y-^T&O. RDY^tiJTj^n, IR 
P©ttS7j^7i^tcDjl^^#^7t$nfc<i:^{C« (0 
16©#a) . ^5fetbT7i7^y -7<t&n otz&<D 
&W\ZWfrTZ>. ACTVl«ill0 1H;\'>v7yr 
20 -f7"j7>H (ACTV) fgfTtx-'f ^;UT-*0. 5fefT7 
U^^-^*l7+)— K^tlT^^C (1316 
(D#c) . PRE-AlC^fTb. ^ff7'J?^-->'A^ 

y— h ^ nt t> t j.-^ r c d 2 <t b t 2 -y-f ^ ^ tz \t 

3-y--f ^;U3itfg^$nfci€riC« (01 6CD#d) . w 
A I T-BK&fTU -?-n«ncO^#CO<h^(C« (0 1 
6<7D#e) . WA I T-AlC^fTT-So WAIT-A« 
1110 2 «*^Aly-f ^>->*< 3 ii--r ? JVT'&Zm-i; 
©ACTVtWR I T E 2z<Dfm)'£?zl$A CTViREA 

30 JW T*0. WAIT-B*I81 10 3tt7-fl«37y 

-A«^l 10 4fc43l>T«. Sfryjft-yPDE 
Vrit7-y— K*n. Jfeff^'J^r-^^E-Hcoh^^ 
i7->3>C*5^T. A*>i7nirWT ; 57^5 L y 7"37> 
KACTVi£%fTL,^iI^IC. Bf^-r-5A'>i'n+ 1 iC 
^T'5^' , J^^-iynv>H (PRE) ^SgfrrS-tM 
i7;UTS)^. WRYTE^JI 1105li7-fhj7>K 
(WRITE) £fgfrT£lr-r i7;i/T*0. R EADtt 
40 ^gl 1 0 6«U-K3-7>h* (READ) 

-r^;u-r$>D. wa i T-c«Sii 1 0 7ta7u^^- 

iy n "7 > K > i7 y U ? r - v 3 V > K ^^ff 

hlr-f ?)V (lir-f^;P) T$,o. P 
RE-Bttll 1 0 8tt7 F 'J5 1 i'-vziv>K (PR 
E) £5g*T-f3lM' i7)UT*0, PALLttll 109 
IJ^A>i'7'J?t-y37>K (PALL) Srfgff-f 

ft*mrz2tirz£2\zm&9t\z&m-?zfzsb(D3-v> h 

A^ff^n-SC: tlC^C-So *fc. otherwise 12 
50 STKfrfcn^t^THL. a^7C<i:Si^$fe74^i:<h#»C 
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to o 9 7] t^ijmm&i i ic*^T#aco3v> k 

U^JU = "0" t/iO, 3V> K*«*fr$ftfct#»CA 
-f WV- "1" £fc-5. ^-ITS37>HACT I S 
S, PREISS. PPREISS, PALLISS, 
WRITE, READiZ*tl?tlX<D?ny2*)-1 i7)U 
(DWWi&ACTVtiim. PRE-Bm PRE-Att 
MS. PALL«|, WRITERS!. R E ADViMiZts. 

[0 0 9 8]Mil 7i?f^^37>KACTV^ 
ffaft&t*i:ii, CS # "0" , RAS # "0" . C 

as# "l". we#- i" <DmmmmmmiLx ^ 

(PRE-A) *»58fTSn&tf?K:tt. CS#ilT 

"0", RAS#tbt "0" , CAS#tLT 

"1" . WE # £ LT "0" <Z)iM«lflr#«tAlttl0<B4» 

> KfC;fcH£LTH-5fc«&, a KCJK-J^T^^U 7 
* felffll -T 3 d £ tMT * -5 £ £ \Z ts. Z> o 
[0 0 9 9] DQM£j5£g&l 1 1 \Z\Z, A' 
-f K*»JTt*A-f K*-^m«E C3 : 0) 
A^n-r*30, DQM£fi£g&l 1 lfi. M-f h-f^-^ 
^BE^glc. 121 8 H^T J: 5 K£J*«B 1 

1 0 A^WR I TE I S S*i^ff StlfetfC, 

tr^#/\w Hfc^LTo* "o" ©fi^^m^L, 

&fr&mik2tlT^Z>/H HrfcfbTte "1" ffld^S 
•7Xi7fflfdqm C3 : 0) £ LTfcb^-f 3 J: 5 K&o 
Tt^-So T^ft*., WRITEISS^7-H-hSn/: 
££. ikCOU-^^^TWR I TEnv> K^i^ff ^tlfc 
t$\Z. /U h-t*-7jlBE C3 : 0] COffittK&ft 
^dqm C3 : 0) tLTtli^U "ttl^CDt^iZ 
Unry^^Mz^- KfaiSlcfc^TH*. dqm 
(3 : 0) li^y^l 1 7l:±oT77f?nTDQM 
C3 : 0] tLT^t'J 7l3ffl^^n-5 0 
[0 10 0] 'J-Kx-^»Jffl«Bl 12H mi 9\Ztf: 
TiofC, 7 7f 1 1 2 0, 1 1 2 1. 1 2 2 2. 1 1 4 
2 3. 1 1 24. 'J-KT-?XhD-yfl§ (RST 
B i ) (R STB GEN) 112 5, 'J-F-x 

-*-fey hfl^t (DQSET) 4^08 (DQSETG 
EN) 1 126, DQffi#-f*-;/;Ki*f (OUT EN 
B) £m®% (OUTENBGEN) 1 1 2 7T#|j££ 

[0 10 1] 77^1 1 2 0. 1 1 2 1, 1 1 2 2. 1 
1 2 3. 1 1 24 (J READ I S S -43 <£ TfD E V S E L 
(3:0) ZZnyp-y-fZJUzmmLTM'Ayy^T 
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T*^73 5A U-T ■^>->^lC^ ; &U 7*i'J— Kr- 
tb^-T-S^-f = >yi3^-fe-ttTRSTB i . DQSE 
T. OUTENB*4*tSt*T»5. 
[0 10 2] 'J- Kr-^X hP-^fg^^figlUgSl 1 

2 511 7a>e»s«Lfcu— Ky-^tao&A, 

TRDT C 3 1 : 0) £ LTf/H X iZ&JjTZ, £ |s]B$ 
(3. RSTBiST^-^mftl:, CL 275*0 
7AH , 5 1 >v**3-y--f ^7U) roi^lIIJRSTBD5 
07-9-«l;DEVD5 [3 : 0) ifif^t^ri^ 7.\Z 
10 WT5RS B i £7 -if— hU CL2AU W7AH 
^>->^2+h-f i/;U) ©f^l:IJRSTBD4©7D-- 
HJCDEVD4 (3 : 0) WStrW 7K«T5R 
STB i ^T-y— hT2>. 

[0 1 0 3 ] T&fc>*>, 'J-Hf-i'^hn-^ti 
SKEK 1 12 5H JWTIC^T^^fC, 
RSTBa=CL 2&RSTBD4& (D E V D 4 =D 
EVa) I CL2&R 
STBD4& (DEVD 5=DEVa) 
RSTBb = CL 2&R STBD4& (D E VD 4 =D 
20 EVb) I C L 2 &R 

STBD4& (DEVD 5=DEVb) 



R S TB e =C L 2 &R S TBD 4& (DEVD4=D 
EVe) I CL 2&RSTBD4& (DEVD 5=DE 
Ve) 

±Eii:«oT'J- h'^-^x Fn-r/fi^RSTB i 

[0 10 4] 'J- Kt*— ^-fcv hfi^^fiElslgSl 1 2 6 
tt, ^'J 7/5i'J- K-r : -^*tti77-r^£^(CDQS 
ET*7-y— hr*C£K«kt), r-irmtmi 5<D? 
y^%&&£li:Z>fcisblz. CL2?1*0 (*7AKt> 
V7M3-y--f ©«^-(C«RSTBD4CDT+h-hPt 
KDQS ET£7D— h U CL2?Ml (*7AKf 
>S/*»2-y--f 9M 0*^CttRSTBD3 07*-|' 

^i:dqset*7^- k-ts. 

[0 10 5] t/ib^, "J — Ht"— ^-fey h{§-Sf£/£[5i 
B112 6IJ, «TlC^-r=fco(r, 
DQSET = CL 2&RSTD3 I ( C L 2 & R S T 
BD4) 

[0 10 6] DQffi^^^-^;Um^*^[5JgSl 1 2 7 

<fc5DQ C3 1 : 0) (Dffi^7$:tt)it-r*7ca6»C. 
#JPgBl 5CDDQ (3 1:0) ffl^7 h* ?4 Zf<T>1 *-z? 
7U{g^OUTENB (TzfcL, r-ffflWBl 5T-B 
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yy^2t\Z><DTs DQ (3 1 : 0) tfi^ckO t> 1 5? n 

0 itl ?Ixl"(T>istflZ'*'1 <D«ftl:ttRST 
BD3. RSTBD40^-fn^^7it— 
ttl:OUTENB«7*-HU C L 2 ** 1 

>'>^3*>f 57 ;W W«§f:ttRSTBDl, R 
STBD2, R S T B D 3 Olif nM*71f- h SJlT 
^tfl:0UTENBS7*- hT-5o 
[0 1 0 7] DQffi^ *— :/;Mf*»±J*IB 

Bl 1 2 711. «TK:«-rj:3K:. 

0UTENB=~ (CL2& (RSTBD1 | RSTB 

D2 | RSTBD3) 

I" (CL2& (RSTBD2 | RSTBD3 | RST 
BD4) 

[0 1 0 8] 7^— ^$fjpgpi 5tt, 02 0 HtkT 

iiC, T-^BA<*-^OTOUTENBt?y 
ft*5y?l 5 0, ^< hr-^WDT (3 1:0) 
^77^77^15 1, ^tU7*«IU*TaU-H 
r-?DQ (3 1:0) *DQty hfflM»7U— M»fc 
fiy»f*5yy- 1 5 2 , DQ (3 1 : 0) 
77 15 3, DQ (3 1: 0) fr*><D\Jlrty77 1 5 

[0 1 0 9] 5y?l 5 0 li, 5*— ^tfl*7-f 
fOUTENBtSyf l/Tf©iftKKOTOU T E 
NB#*ffl*r*. Hl*;ty77l5 3tt, OUTEN 
B##n£l/^;UT*£<h#K^^l 5 1 T^y^S 

hr-^WDT (3 1:0) ^DQ (3 1 : 
0) ICffi^-rSo *fc7yf 15 2«DQSET*«7D- 

(3 1:0) ft«»bT-tn*±5*A-f ^KRDT i 
(3 1:0) tLT£ii^f5o fc^L, U-K^-^X 
hn-^{i^RSTB i I4100t/WXI:o*7*- 

[0 1 1 0) n> hn--^ 1 KcfcS^-tU 4 

7£-trXcDffri?£0 2 1 *5cfclXH2 2 CLfcabTBW! 
T5o 5tfT^U5 1 ^-v ? ^fT^)^:^(h^co^lS^S2 1 

■ 2 2CLfc#-pTIM!T*. fc*. RCD2J21 (R 
AS-CAS^r>v : > CL 2 14 0 

(*^AKx>v: 31M^;U) chTSo 
[Oil 1] 02 1 K*3^T, ftff7iJ3 L * — zS&nt) 

fcnfc#fctt, PDattP9i/^K:^?ni^o, 

-YXa*> 6(0l/r^fifRDYa^7U--KSnW4 5C 
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:t**»ti<!:, trnyirvf i7ftT l i:i5UTAC 

TV3V>Kft5Bff 2 a y{7D--fi7 JIT 2 IZ*5\,*T 
SSD^T^-fe^lMi^l/a 0 K*tT<5757/ U «r/AC 
Ka£7U—hU ^n^^+l-r ^;UT3tCi5^TRE 

^S»)lt5ftftOP'?7 K r a O^tJjSft, A 
>5? 0O5^D>)7 KU-X r a 0 TJt^Snfc^— v 5 * 
7 57-fcX;ft*<hLT, Z<D1—i;>£:7i7 7 L << yftrT^fc 
10 «XD«iS*t|tfTSn*C<tlw?a:*. ^bl:, READ3 

^fiSO^-^ (/H h) S'J- K-r^>fede>^*^A7 

*cD7 57-fe^^i7n^i7-y-^57;pT 3 H*^Tfrton 

[0 112] <rco&, H-^yl:«t SU- K757-fe 
X*«»l»sn*t#ttt» ^2cD7 57-trXlM57;l/a 1 
i:»tS7?y U 7yACKa^^D7^^^jH3 
l:*^T7U- h LOD7?^^H4f:READ 
20 3V>K*fBfTb. £S3C0757-feX-!M57;i/a 2 KMT 
■5 7 57/ U yv'ACKa^n^lM 5^1/T 4 fC71t 
— hU 57n>y57+^57;i/T5k:43^TREADriv> 
K*56«r*. ^nCiO, A5A7Fl/Xca0, c 
aL c a 2T«^£ftfc^-^a*U-- r d a 
0, rdaL r d a 2<hLTl*«*ffi3n5o 
[0 113] W-^— ^t»T*U-K757-|rx*«»itt 

^S7t7 K^it^t (D^7Kl/Xr aOTfg^ 
anfe^-^t«c:t^5^->^fc7i7irxT'5t 
10 , 5?n^lM57;i/T 5JK(^> 7^y»J7yACK 
att-K, ^y-KSn, Pay Z-y-'f ?)IT 6lz&^ 
T^^UWWffli l^£PRE:nv>K;a*58fT£*u A 
>57 1 **ftT4fca&<DA>577KU'Xb 1 A^W^S 
tl, 1 57P-/57lf-f 57;pfiroT. 57D-/57+M' 

i>;UT 8 fc*HT/X>ir 1 &7 r ?±Ztt»h-?2>tz!sblz 
ACTV37>K^fTStl, A>57 1 CD^^fg^o^ 
-v£giRt"5*:S!><£>n^7 Kl/Xra l^^tl 
5 e :ftl:«t 0 o«J7 K l/^ r a 1 TfflHShfc^y 
\Ztt?Z>7>7T'{~7lt&nft2tl. ZUyW-l 5)IT 
9 9 (C43^T7i7 / ij y y a C K a h 

57D^57lf<57;PT 1 0iC4D^^TREADZ3T> K#**R! 

fT^n^c :ni:±o, n>5? 1 csn^-yTSo 

<Z>^-*£iItRT Z>tz$>\Zj37l±T Kl/Xc a 3> ca 
4*<«*|fiASn4 B cniCJ; 0 57D^57it<57;UT 1 
2, T13f;i5^T'J-Kf-^rda3, rda44« 
IH*tt*lB$tt, 'J-Kr-^hD-7flfRSTB 
aKLfcri^T'J — ^ r d a 3, rda4« 
7/H XlClEjganSo 
[0 114] J tlsTmtiJ<D7>7lLXV'(t7)l'a0lZttT 
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5 U — r d a 0 fi* ^ 'J 7 b £ o y 2*M 5 

;UT5»Cffi^Sn. ^n-yi7+»-'f 2-;i/T 6 IC&HT^ 
UP> 1 IZ«toT'J- Kf-j'X h a-Zfmn 

R S T B a*tT-y— K £n-5 £m&T\ZV - Kr-^ R D 
Ta C3 1 : 0] rtl^WXaKtiJTj^n*. 
[0 1 15] Hg&fC. Jg2. S3. 14, ?g5C07 27-fc 
XtM 9)Va 1 . a 2. a 3, a 4 KSfTS U — h*^- 
*RDTa [3 1:0] (a^n-fni7 D y ?)l,T 
7. T 8. Tl 3, T 1 4I3U-Kx-^X ^D-yfl 

^rs TBam- ^ztiztmmiz?;^ xicaj* 

^n-5o Ccoi§£, ^— y?xt7 Hc=k9 U— K 
>*fi7 i/3>t>i4!?n yt7-V-'( 9)1 (T6~T9) 'Mm 

[0 1 16] ^A^X a rttSfcfrT'J^-r 

TSoT. T^WXa^bT^irXg^m^tl-St 
5fcfT7 F 'J5 1 -\' — if&TjkTPD atf7-V— K $n 

7 2> -fc 7, £ & 4 ^- *? \z*t V Tflcfr 7 <J ^ r 

[0 117] Tfcto^, f/H^a*e, i7D-y^-y-f 
^;PT O IC*^TRDY a^7-9— ifcfCP 
Da^7*-h?riTt^ttl:«, i7Pj/^-9--f 27 
Tl fc*SHTACTV3V>K*3fiffU A>^0£S 
«?T -S/ta&CDA^T KUXb 0, A* > 2? 0 CO -5 "b 
C0^-^£j§fl-T-5*:*!>COPr>7 - Hl/Xra O^itiTj 
U ^CO^P^tM" 27;i,T 2 l;:.fc^>T5fc^T:7 F U3 1 v- 
>'«:fT -5 p v > H p R E ^WfrT -5„ 

[0 118] £co££\ jfefTyj?*-^av>KWa 

tzn>i7 (Cgf&T 3 A* > 27 o T, i7 P y 27 -y-r /7 ;u 
T 1 TACTVPV> KfcioTT'*^ 77fc£tt*:A* 
>9<D7- FU7.1Z 1 *in*bfc7' Kl-XCOA*>27;Wg£ 
£415. i'P7?1f'f^;HlTACTV37 
>h'C0/^>^7 KUX7JJ1 0>tg-&\$, i7P->^-9--f 
T2CDPREPV>KCD/\*>£T KU;Ui2i:&rK 27 
Py 91?'(9)1>T 1C0ACTVP7>KC0A*>27 7'KU' 
XtI* 0 CO«^-tti7 p y 27+M 2 CO P R E P "7 > H 

co/\*>i77 Kl^Xfi l ^Py^-^-f ^;i/T l co 

AC T V P7> KCOA>27 7 K 3 C0«^«^ p y 

i? D- -f 2? T 2 CO P R E P -7 > hV N' > 2? 7 h' u 7, « 0 £ 

[0 119] A'>i77KUXb lT^$tl/:A>^lc 

e^jntus^- vco^-^n, £*coA'>i7co£*co^ 

—✓©7 s — ^T*-5^«fJC0jaST^oT^^^a6» 50 



10 



20 



< 17 > 4#M 2002-342159 

32 
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